Abstract. This article examines the literature on case studies of knowledge management systems in use in organisations that develop software. We investigate knowledge management approaches in eight case studies, and what the reported benefits are. Surprisingly, very few organisations claim to have lowered software production costs or increased the quality of the software. But many claim to have improved the work situation for software developers and managers.
Introduction
This article is a survey of case studies of knowledge management systems in use in companies that develop computer software. We find many descriptions of such knowledge management systems in the research literature, but most of them deal with technical issues, and few are dealing with how these systems actually work in the organisations where they are deployed. This is an attempt to systematically present published case studies of knowledge management systems that can be found in the research literature, and to analyse 1) What systems are in use, and 2)
What is impact of such systems on work in an organisation?
We have written this article for people who are either skilled in knowledge management, and are eager to know how this is interpreted and used in software engineering, or for people in the software engineering-field, who are interested in knowing more about what knowledge management has had to offer them. This article is partially based on [1].
First, we will briefly motivate the use of knowledge management systems in software development by discussing the use of software, common problems in development and suggested improvement actions. We then go on to define what we mean by "knowledge" and "knowledge management", before we state more precise research questions for this survey. Next, we present different technology innovations for knowledge management in software engineering as context, and then present and discuss eight case studies found in the literature. be useful information. Knowledge is then often defined as information that is used (in an artificial intelligence-sense: in a computer system). For an interesting discussion about the terms data, information and knowledge in artificial intelligence, see [14] .
This use of the term knowledge in artificial intelligence is however greatly disputed by Dreyfus [15] , who claims that knowledge requires other processes than those in a computer system.
To sum up this discussion, it is clearly out of scope to land the discussion on knowledge in this article, but we will use a pragmatic definition of knowledge, what Taylor [16] who has been working with "information use environments" would call "instrumental information" -information that is used so that individuals know how to do something, or "factual information" -information that is used to determine facts. We will refer to this type of "operational information" as explicit knowledge, and we will also use the term tacit knowledge.
What is Knowledge Management?
There are many interpretations of what knowledge management is, and many terms that describe computer systems to support managing knowledge in companies. In 1974, the book "The Corporate Memory" was published [17] , arguing on the benefit of collecting information from different sources in a company and making it "searchable". At this time, the information was gathered on paper, and "search" would mean to submit a form to a department who would manually search through their files. The term corporate memory is still in use, but now meaning a computerised database for storing documents from many people in a company. The term "corporate brain" is also used to describe such a database. Another related term is "organisational memory", which does not really have a clear definition, but "intuitively, organisations should be able to retrieve traces of their past activities, but the form of this memory is unclear in research literature. Early efforts assume one could consider memory as though it were a single, monolithic repository of some sort for the entire organisation" [18] . Many see this term as meaning both a process of collecting and using information as well as a repository.
In Software Engineering, to reuse life cycle experience, processes and products for software development is often referred to as having an "Experience Factory" [19] . In this framework, experience is collected from software development projects, and are packaged and stored in an experience base. By packing, we mean generalising, tailoring and formalising experience so that it is easy to reuse. This will be further elaborated in the next subsection.
So what do we mean by knowledge management? We think that this term includes issues from all the terms discussed. Some goals of knowledge management can be [20] : "To make the enterprise act as intelligently as possible to secure its viability and overall success". Thomas Davenport has defined it as "a method that simplifies the process of sharing, distributing, creating, capturing and understanding of a company's knowledge" [21] . If we look a bit more into knowledge management, we find that some important aspects are [22]:
• Survey, develop, maintain and secure the intellectual and knowledge resources of the enterprise.
• Determine the knowledge and expertise required to perform work tasks, organise it, make the requisite knowledge available, "package it", and distribute it to the relevant points of action.
• Provide (...) knowledge architecture so that the enterprise's facilities, procedures, guidelines, standards, examples, and practices facilitate and support active Knowledge management as part of the organisation's practices and culture.
This seems to be pretty in line with what people from two software companies see as knowledge management. We interviewed 13 managers and developers about what they meant by "knowledge management" and got answers like "manage, plan, deploy, collect and spread knowledge in an organisation, and do it in a planned manner", and "to create, store, survey, use and revise knowledge".
We can divide between two different usages, or strategies for knowledge management [23]:
• Codification -to systematise and store information that represents the knowledge of the company, and make this available for the people in the company.
• Personalisation -to support the flow of information in a company by storing information about knowledge sources, like a "yellow pages" of who knows what in a company.
We should add here that the codification strategy does not fit all types of knowledge. In situations where knowledge is very context-dependent, and where the context is difficult to transfer, it can be directly dangerous to reuse knowledge without analysing it critically. For some more examples of problems with this strategy, see: [24] .
Another strategy than the two mentioned above could be to support the growth of knowledgethe creation of new knowledge by arranging for innovation through special learning environments or expert networks, but that is beyond the scope of this article.
When we go on to discuss computer systems that support knowledge management, we will restrict the scope to systems supporting the first two strategies.
The Experience Factory
One way to manage knowledge is by giving the responsibility for capturing and reusing experience to a separate part of the development organisation. This is the idea behind the "Experience Factory"; a technical and social knowledge management infrastructure to reuse life cycle experience, processes and products, which has been very much referred to in the software engineering field [19] . Experience is collected from software development projects, and are packaged and stored in an experience base. Examples of experience packages are:
• Product Packages -information about the life cycle of a product, information on how to reuse it and lessons learned from reuse.
• Process Packages -information on how to execute a life cycle process, and how to reuse it.
• Relationship Packages -used for analysis and forecasts. Can be cost and defect models, resource models.
• Tool Packages -instructions for use of a tool and experience with it.
Management Packages -reference information for project managers.
ata Packages -data relevant for a software project or it's activities. Can be project databases or quality records.
erience Factory organisation will then help new software developing projects with earlier experience, and can suggest improvements in processes based on collected experience (we call this "strategic improvement agement" in Figure I ). The interaction between the Experience Factory, the sponsoring organisation and the are development projects is shown in Figure I .
eas were further elaborated in the Perfect project [25] . Here, we find advise on how to "implement" an erience Factory in an organisation: which steps to take, from "characterising the business situation" and "setting s", to making an "implementation proposal" and "establish an Experience Factory". It also gives advice on h roles different people in the organisation can have in this work.
addition to the original ideas in Experience Factory, is in a paper from Daimler Chrysler [27], where some s that are taken for granted in the original Experience Factory work are clarified:
ement activities in a QIP perspective, is a long-term activity.
ects, process improvement and learning will require additional effort.
transfer between projects requires some similarity between projects.
n Experience Factory would probably be implemented in a different way today, than when the ideas emerged.
eb-technology is something that was not developed when this work started.
Now we will present a model for knowledge management "systems" or "programs" that exist in companies. We will use this model, which is shown in Figure II , when discussing case studies later:
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In f r a s t r u c t u r e f o r e x p l i c i t k n o w l e d g e + + Figure We can say that a knowledge management "program" or "system" in a company can consist of three parts; first an overall strategy for knowledge management, that is, what are the company goals, and how does it proceed to achieve them. Usually, the goals within software engineering companies are to develop software with less cost, or with a higher quality. But it can also be to make the work of software engineers easier.
By processes we mean company activities in order to facilitate knowledge management. This will usually be methods for collecting and distributing knowledge, and can be activities of a separate part of the organisation (such as an Experience Factory), project managers and software developers.
A tool to support knowledge management is a software system where operational information, or 
Our Research Question: What are the Approaches and what were the Effects?
This article examines the literature on knowledge management initiatives in the software engineering domain. We examine case studies reported from different organisations, to see 1)
What kind of knowledge management approaches that have been used, and 2) What the results of these actions were.
We want to see if the literature on knowledge management in software engineering can support claims such as: increasing the focus on (re)use of experience will improve the situation of both organisations developing software, and improve the work situation for employees. More precisely, we ask: Does the introduction of a knowledge management system:
1. Improve the quality of software?
2. Lower the cost of developing software?
3. Improve the work situation of employees in an organisation?
benefits of knowledge management that we find in the case studies. Then, we present the research method used here.
Research Methods
Here, we first present research methods in general, which will be used in the discussion later, and then discuss positive and negative aspects of using literature search to write this survey article.
Research Methods in General
There are several ways of classifying research methods. One is to look at which data sources that are available, and examine if they are primary or secondary. Studies with primary data sources are studies that collect data through surveys, observations or experiments. Secondary data sources are sources for data collected by others, such as conferences and scientific journals.
We could also group research methods according to the subject of study; in software engineering it can be either a process to produce software or a software product.
In an article on research methods in software engineering 
The Research Method Applied Here
The research method used for this article is literature search. We selected a set of papers that International Conference on Case-Based Reasoning manually. Some papers were found after suggestions from others, or from references from other papers. We used keywords as "knowledge management", "corporate memory" and "Experience Factory" together with keywords like "software engineering" and "software process improvement". Also, we used a list of 20 knowledge management tools [31], like "grapeVINE", "KnowMan", and "SemioMap" to see if we could find articles reporting experience with those tools in software engineering.
Limitations of this strategy is that we rely on the same understanding of keywords -if there are other papers describing the same topic but using a different vocabulary we would not find them. Another limitation is that it is very common to publish success stories, and not so common to publish results that would either compromise a method, a firm or an organisation.
Of course, all the papers were written for some purpose, which does not necessarily correspond with the purpose we have for analysis. Therefore, the papers may contain incomplete information, or the information might be reported using other terminology than we expect.
Alternatives to choosing literature search would be to conduct formal experiments, or to do a case study of tools in an organisation. The reason for choosing a literature search for investigating our research questions is that there exists literature on the field, and that the results would be less general if we made an experiment or did another case study. There is, however, a lack of articles presenting the results from several case studies, as we will do here.
Knowledge Management in Software Engineering
As mentioned, a lot of research has been reported about knowledge management in software engineering. When we searched for literature, we found that we could divide work in two major groups: technical development for effective knowledge management, and research that examines the effect of knowledge management on an organisation. We first briefly go through the literature on the first field, and then present the second more thoroughly.
Knowledge Management Technology in Software Engineering
Many tools have been designed to support knowledge management in software development, for example the Experience Management System [32] . Many have used Case-Based Reasoning (CBR), see [33] , for retaining and retrieving experience, like [34] who report on the benefits in using this technology to support experimental software engineering more generally, and [35] who are concerned with CBR for building learning software organisations.
Several technologies for experience reuse are evaluated in [36] , where the conclusion is that CBR is suitable for reusing experience from software engineering. In [37] we find a number of technical requirements for an experience database. Other work on technology can be divided into work on knowledge acquisition [38] and knowledge reuse [39] . Some work also covers the whole process [40] .
Yet other work has been done on using ideas from Experience Factory in the construction of We also find descriptions of knowledge management systems in the literature, like one in use in Computas [45] and at Hewlett Packard India [46, 47] . Further, we find descriptions of knowledge management systems in four companies in Norway [48] , together with a discussion on success factors in implementing such systems in organisations.
The University of Nebraska-Lincoln has developed BORE, a research prototype system for knowledge management support in software development [49] [50] [51] : This is a tool which contains information in cases about some problem solving experience, and in descriptions of resources like tools, projects, people and development methods. These descriptions are used to find which solutions are relevant when software developers are faced with a new problem.
Another prototype system, is CODE -a general-purpose knowledge management system -which serves as a medium for knowledge capture and transfer, as well as editing or "packaging" knowledge to make it easily available [52].
Yet another technical implementation of a knowledge management system for software engineering is developed at the University of Kaiserslautern [53] . Here, a comprehensive reuse repository has been developed, with possibilities for advanced search and retrieval mechanisms.
2 Case Studies of Knowledge Management in Software Engineering
If we look at work on actual use of knowledge management in an organisation, we find much less in the literature. We here report eight case studies, and examine what claims are made about knowledge management in each of them, and describe in what organisational setting each of the case studies were performed. We also place the studies in a category of scientific methods, which were outlined in section 2.1.
The NASA Software Engineering Laboratory
The first implementation of an Experience Factory was at the NASA Software Engineering Laboratory, which is reported in [54] . The Experience Factory is used as described in [19] .
Experience in forms of cost data, process data as project methodology information and information on tools and technology used, as well as product data such as change and error information and results on static analysis on delivered code was collected, and used to develop predictive models and to refine the software processes that is used. The study from Daimler Chrysler takes the form of a "lessons learned" report, and reports the following findings from the three environments (amongst others) [27]:
• There are many sources of reusable experience, and measurement is just one of them.
• There were difficulties in finding how "packaged" users wanted the experience to be.
• Handling qualitative data was a bottleneck.
• Building predictive models from quantitative data was difficult when context information was missing.
e also find a discussion on benefits and problems of introducing an Experience Factory in a top-down and bottom-up manner.
Telenor Telecom Software
In an effort to reuse software development experience, Telenor Telecom Software, a company with 400 software developers in five geographical locations, decided to improve the estimation of software development effort, as well as risk management [59] . To achieve this, they set up:
• An experience reuse process, with new and modified role descriptions.
• An experience database tool, available on the Intranet.
• Resources allocated for experience reuse and for experience database administration.
The experience database was available as an "expert system" which would ask you questions on the nature of a new project, and recommend an estimation model, based on data from earlier projects in the company. It would also give you information on company experts on estimation. This database was linked to a risk management module, which included risk factors found from interviewing experienced project managers. This module consisted of a set of "best practise" processes, a tool to identify, assess and store risk factors, and a tool to visualise risk exposure over time. In addition to this, new roles for "experience database administrators" were set up -responsible for technical and editorial contents, as well as several roles for "process analysts", responsible for analysing information from processes such as the estimation process, project management process and the testing process.
Although the authors of the article acknowledge that the study was made too early after the initiative was introduced too draw firm conclusions, and that it was difficult to isolate the impact of their own work from other improvement initiatives in the company, they find several indications of improvement:
• The estimation accuracy improved, and estimation models were more widespread in use.
The focus on experience based risk management increased in the projects.
he organisation accepted the need to collect and share experience.
y takes the form of a lessons learned report.
Ericsson Software Technology
Ericsson other people solve problems, by teaching them how to solve the problems on their own. The study reports that employees are more motivated when they know that there is a system for transferring experience that works.
The scientific method used in this article is a "lesson learned" report.
An Australian Telecom Company
Another paper [61] reports on the introduction of an Experience Factory in an Australian telecommunications company. The study was done by the company in co-operation with the Center for Advanced Empirical Software Research at the University of New South Wales, Australia. The goal was to improve the speed and quality of software development, and to enhance experience transfer of process knowledge between projects. This was sought to be done by collecting information that was already documented in the company, and to make it available and searchable, a kind of a "bottom up" way to start a knowledge management program. The article then reports the usage of this experience base over time, and classifies the searches that were made. A survey amongst the users was conducted, and the "acceptance and judgement of the product was good". The experience database is also reported to break down barriers between project environments, but this is not supported by quantitative data. Although no information is given on the research method used, it seems that the researchers involved defined the metrics to collect and we can then say that this is a case study. In a later paper, this introduction is described as a "failure" [61] . Although an informal survey amongst users said the "acceptance and judgement of the product (possibility to search an experience base) was good", the project was abandoned by management. Some reasons for this is discussed in the paper: 1) The researchers felt that there was a lack of ongoing management support for this initiative.
2) The goals and payback-criteria for the project were not clearly defined.
3) The researchers think that a more formal approach should have been used to construct an experience-repository, because the users were physically co-located, and the number of people relatively small. The scientific method here is assertion.
ICL High Performance Systems
ICL High Performance Systems in the UK has developed an "Engineering Process Improvement
Framework", which includes a repository for knowledge sharing [62] . The engineering knowledge base contains information divided into three categories [63]:
• Projects and processes -descriptions of processes.
• Topic-based instructional material to introduce new concepts.
• General background and further information.
The main objective for introducing this improvement program, was to "improve the predictability of costs and delivery dates of systems and solutions". The authors claim that there is a "perception by project members that the framework has facilitated the transfer to the new mode of working but this perception is only backed up by anecdotal evidence". The main benefit has been to "reduce risks to achieving project deliverables within agreed budget, on time, and with the required quality". Several "lessons learned" are reported, like the importance of management commitment when introducing such a framework, and that the developers should be involved in designing the framework. The scientific method is a lessons learned report.
ICL Finland
ICL in Finland has also made a knowledge management system. The Finnish part of the company employ more than 800 people working with software development, in applications and services, and on Internet technology for business applications (like electronic commerce) [64] . ICL classifies their knowledge resources in three groups:
• External knowledge: which includes technical Internet pages, related to customers, software suppliers, tools, technical partners, journals and research centres.
• Structured internal knowledge: includes databases for sales and marketing information and employee competence, as well as examples of frequently used documents, templates, software components, best practise information and research reports.
• Informal internal knowledge: includes electronic discussion forums, news and "project folders". The project folders contain overviews of the projects, news and important announcements, technical documents and reusable components (for a complete list, refer to the paper cited above).
ICL did a survey about use of this "Extranet system" amongst participants in a large project with a peak manning of 50 people, and with an estimated effort of 7800 man-days. The survey was done with a questionnaire, but it is unclear what kind of questionnaire was used, and how many people were interviewed. Based on the survey and interviews, ICL found the following: Most of the project members say "use of the Extranet has supported the work on the project and saved time", it is also "easier to find documents and other information". Further claims are that the "use of project management and software engineering methods has been easier via the Intranet", and document templates are especially appreciated. Learning new project members about project work is also said to be easier, one interviewee estimates that project managers and other project members "save about 30 percent in time, when making a new project member familiar with the system under development". In all, the benefits of the Extranet has been highest in "technical planning, implementation and unit testing". The most important benefit is described as the "better visibility through knowing what kind of projects are going on and have been completed at ICL, and the own unit". The scientific method used is a lessons learned report.
sd&m
The German Software company sd&m, focuses on designing and implementing large business information systems tailored to customer needs, and used to have problems with rapid growth. In 1999, the company had 700 employees, and had grown by around 50% in some years [65] . Some of the problems were: developers used long time to acquire programming and project management skills, the developers also had problems in coping with many different technological platforms and tools. It was also a problem that insight gained in one project was not applied in others, so the same "mistakes" were repeated many times in the company.
In 1997 sd&m started working with a knowledge management program which involved:
• A knowledge management group consisting of "knowledge brokers"; responsible for the core topics in the company. This involved maintaining a web page on the Intranet, related to these topics.
• The projects are supported by the knowledge brokers, who provide pointers to internal and external knowledge resources. The brokers participate in the project kick-off and touchdown meetings.
Several databases was also made available in the company, listing employees, customers, partners, projects and acquisitions (in Lotus Notes databases), as well as a Skill Database, where all employees assess their own skills.
The company claims that these efforts on knowledge management has reduced the impact of the problems described: "it can be seen very clearly that the problems described ... do not occur nearly as often as before, despite continuing double-digit growth". The scientific method used is a lessons learned report.
Discussion
After reviewing the literature on case studies of knowledge management systems, are we able to confirm or disprove the research question from section 1.6? Can we say that increasing the focus on experience use will improve the situation of both organisations developing software, and improve the situation for employees?
In the following, we will first discuss differences in what the companies did, according to the model we outlined in section 1.2.2. Then, we go on to discuss what the companies claim to have achieved.
What the Companies Did
First, let us discuss what kind of goals the case companies had with their knowledge management programs, that is their "strategy". Than we will discuss what "processes" and "tools" they made use of to achieve this.
Strategy
We find several companies that wanted to improve the situation for their software developers, but did not have clear goals with respect to quality or development costs. Daimler Chrysler, Ericsson Software
Technology, sd&m as well as both departments of ICL would come in this category, although ICL High Performance Systems also wanted to "improve the predictability of costs and delivery". At NASA, The
Australian Telecom Company, and Telenor Telecom Software they had cost reduction and quality improvement as a primary goal for their knowledge management activity. Further, if we categorise the cases according to which type of strategy that was chosen, either to support "personalisation" or "codification", we find that all of the companies had a codification strategy, and six of eight also support the personalisation strategy (see Table I ). 
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Processes
When looking at what kind of processes that are present in each of the cases, we find that many emphasise that developers should actively participate in collecting and distributing knowledge.
Five out of the eight companies did a reorganisation as a part of the knowledge management initiative, to have a separate part of the organisation responsible for this kind of activities. The type of knowledge to be collected and distributed through these processes was both qualitative (like descriptions of experience) and more quantitative (like measurements on the size of code).
Three companies had a focus on quantitative knowledge, whilst seven were focusing on qualitative knowledge. At sd&m they specifically mention that they organise kick-off and touchdown meetings in the beginning and end of projects.
Tools
Finally, let us discuss what kind of tools that the companies were using: Intranet systems for exchanging knowledge were developed . We find that the systems at ICL and Telenor Telecom
Software has descriptions of technical work processes in them, and at sd&m and ICL Finland, we find lists of employees skills, as well as lists of customers, partners and projects. Telenor
Telecom Software is the only company that developed an expert system for estimation that was available on their Intranet.
What were the Results?
Now we would like to discuss the results of the knowledge management initiatives mentioned in the case studies. We have listed the case studies as well as reported benefit in Table II . Y e s Y e s D a i m l e r C h r y s l e r T h e c a s e g i v e s n o i n f o r m a t i o n o n t h e e f f e c t f o r t h e c o m p a n y .
E r i c s s o n S o f t w a r e T e c h n o l o g y T h e c o m p a n y c l a i m s t h a t t h e i n i t i a t i v e w a s " m o r e v a l u a b l e " t h a n a d a t a b a s e a n d m e a s u r e m e n t -a p p r o a c h .
A u s t r a l i a n T e l e c o m C o m p a n y If we look at our first research question, whether the introduction of a knowledge management system improves the quality of software, we only find an answer to that in the first article from NASA Software Engineering Laboratory. Although it is mentioned in the article from sd&m that people now do not make the same mistakes again so often, it is not directly said that the software now has higher quality than it used to be.
Then, does the introduction of a knowledge management system lower the cost of developing software? We find evidence for this in three of the cases. Again, this is documented with measurements from the NASA Software Engineering Laboratory. At ICL Finland, it is claimed that project managers and other project members "save about 30 percent in time, when making a new project member familiar with the system under development". At Telenor Telecom Software, the paper authors believe that the work has resulted in improved estimation accuracy.
So three out of the eight companies say that the cost in some way is lower after introducing the knowledge management system.
For our last research question "how does the introduction of a knowledge management system influence the work of employees in an organisation?" -we find more in the cases: ICL Finland did an internal survey amongst employees that shows that the initiative "supported project work and saved time", and "made it easier to find documents". Another benefit is described as "better visibility through knowing what kind of projects are going on". sd&m claims that their problems due to rapid growth "do not occur nearly as often as before". And ICL High Performance Systems claim that there is a "perception by project members" that the company is in a "new mode of working". Also at the Australian Telecom Company, people said in a survey that the product "was good". So in all, in four of the eight cases, we find some evidence for improved developer or employee satisfaction.
So, how certain can we be of the findings in these case studies? One major problem with these studies is that they are mostly "lessons learned" reports. That is, it is the same people who have initiated the programs that evaluate them. Another problem is the rather limited number of case studies found, which also limit the possibility to draw general conclusions.
Conclusion and Further Work
We have analysed eight case studies of knowledge management systems in software engineering companies. We have found that approximately the half of them chose to set up an own department in the organisation who are responsible for managing knowledge (like an Experience Factory). All of the companies report that they store experience in some way (codification), and many (six out of eight) also facilitate knowledge flow in the organisation (personalisation strategy). Most of the companies focus on transferring qualitative knowledge.
Concerning the benefits on knowledge management systems, it is difficult to draw firm conclusions. If we ask whether the introduction of a knowledge management system improves the quality of software, only one of the studies, from the Software Engineering Laboratory gives a clear answer.
Asking if such actions lower the development costs, again, only the article mentioned gives a clear answer. The other studies are "lessons learned" studies, without focus on collecting measurement data.
Our last subject for discussion was how the introduction of an Experience Factory influences the work of employees in an organisation. We find claims like that the systems have saved time, made work easier, and removed problems due to new personnel that existed before.
Does there seem to be any relation between what kinds of knowledge management initiatives a company engages in, and what the results will be? All the cases report some kind of benefit, and it is difficult to say anything about "how successful" each of the initiatives was. We note that most companies chose a combination of personalisation and codification.
Could it be that the results that are indicated by the companies result from other sources than introducing a knowledge management system? It is difficult to discuss this aspect, because it is not discussed in the source articles that we have examined. But generally, we could expect a kind of "Hawthorne-effect" also in programs that promote knowledge management -that anything you try to measure will increase because of increased attention to those areas. In addition, we can expect most of the companies in the software business to be "more effective" every year, because computers and software tools work faster.
After reviewing the literature on case studies of knowledge management in software engineering, we can conclude that there is a great interest in developing technology to support it, but empirical analysis of how experience sharing actually works is lacking. The validation methods used are mostly lessons learned reports, and it is difficult to compare these reports against each other.
In the future, we plan to do more detailed case studies of knowledge management programmes in software engineering companies, using more formal research methods to add to the existing pool of knowledge in this domain. We would also encourage others to do case studies on knowledge management and software quality, development costs, and improved work situation for employees. Another interesting issue is to look at the difference between companies that has a personalisation and codification strategy and companies that apply only one of these.
